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a Y chromosome contributes to differences 
in the development of each sex, expression of 
genes and hormones that contribute to dimor-
phic phenotypes. There is consensus that the 
androgen receptor gene, on the X chromosome, 
regulates gene expression differently in males 
and females. Experimental studies show that 
androgen receptor gene expression can be 
modified by DNA methylation. Beyond sex chro-
mosomes, recent research also indicates that 
autosomal loci play a role in sexual dimorphism, 
particularly with respect to gene expression.
The impact of changing religious practices 
on orangutan fieldwork and conservation 
in West Kalimantan (Borneo), Indonesia
CHERYL KNOTT1,2, CAITLIN A. O'CONNELL1, TERRI 
BREEDEN2 and TRI WAHYU SUSANTO2
1Anthropology, Boston University, 2Gunung Palung 
Orangutan Conservation Project
Primate field projects are often under the direc-
tion of foreign researchers, who live and work 
alongside members of local communities. Here 
we discuss the impact of religion on orangutan 
research and conservation in Gunung Palung 
National Park, Indonesia over the past 25 years. 
We demonstrate how our local staff integrates 
orangutan conservation with religious practices. 
This includes sharing Islamic prayers on the 
responsibility of humans to safeguard nature, 
and the breaking of the fast during Ramadan 
with villages that are our conservation partners. 
Islam prohibits the eating of orangutans (as well 
as forest pigs). In contrast, the indigenous Dayak 
communities of Borneo historically do hunt and 
eat orangutans. This impacts the current oran-
gutan distribution. At the Cabang Panti Research 
Site we have been recording the presence of 
hunters within our trail system, as well as the 
number of gunshots heard, since 2008. We find 
that there is a significant association between 
these occurrences and the end of the fasting 
month of Ramadan. We discuss changing reli-
gious values and how increasingly conservative 
practices affect foreign researchers, particularly 
women. We also detail how social media can 
help researchers become better informed about 
important local issues. For example, through 
our data collection we became aware that local 
people may be consuming wild pig meat around 
religious holidays, potentially unknowingly. Social 
media made us aware that local communities 
were concerned about this issue, which also 
impacts wildlife conservation, and thus we can 
tailor our outreach efforts to meet this intersec-
tion between religion and conservation.
NSF (BCS-1638823, BCS-0936199); National Geographic; 
USFish/Wildlife (F15AP00812, F13AP00920, 96200-
0-G249, 96200-9-G110); Leakey; Disney Wildlife 
Conservation; Wenner-Gren; Nacey-Maggioncalda; 
Orangutan Conservancy; Conservation-Food-Health; 
Woodland Park Zoo; Holloman Price; AZA; Ocean Park 
Conservation; USAID; Arcus
Learning to Live Together: Social Tolerance 
and violence at Neolithic Çatalhöyük 
(7100-6000 cal BC)
CHRISTOPHER J. KNÜSEL1, BONNIE GLENCROSS2 
and MARCO MILELLA3
1UMR 5199 PACEA, University of Bordeaux, 
2Department of Archaeology and Heritage 
Studies, Wilfrid Laurier University, 3Department of 
Anthropology, University of Zurich
The Neolithic of the Near East is characterized by 
innovations in subsistence strategies, expanded 
social networks, long distance exchange, and 
increased population densities. Greater coop-
eration and increased social tolerance between 
individuals and communities is required to 
sustain these socio-cultural changes. Less 
often addressed are those social mechanisms 
by which aggressive behavior is mediated. One 
factor is the advent of a social dynamic regulating 
intolerant behavior, including discrimination, 
marginalization, and violence.
Here, we explore the subtle equilibrium between 
social tolerance and violence in the densely 
populated Neolithic community of Çatalhöyük, 
Central Anatolia, Turkey. A total of 34 individ-
uals (18 females, 10 males, 6 indeterminate) 
exhibit 54 cranial injuries with the majority due to 
blunt force trauma. Those areas of the cranium 
showing the greatest number of injuries include 
the occipital and parietals towards the poste-
rior of the cranium, as well as the frontal. Most 
of the individuals date to occupation levels of 
showing high fertility and the greatest population 
densities. There are also three individuals who 
are found in midden or infill after abandonment 
of buildings, locations that stand in contrast to 
the much more common subfloor or platform 
burials at the site. By means of a joint analysis 
(N = 152) of age and sex ratios, cranial trauma, 
and funerary practices, this study documents the 
multifaceted expression of social tolerance at the 
site, and demonstrates the increasing relevance 
of violence as a mediating social mechanism 
during human biocultural evolution.
The French State through the “Investments for the future” 
Programme, IdEx (Initiative d’Excellence), University of 
Bordeaux, reference ANR-10-IDEX-03-02 to CJK and a 
Wilfrid Laurier University Short-term Research Grant to 
BG.
Reanalysis of the Trotter Collection for a 
Study on Variation in Human Hair
SANDRA KOCH, NINA JABLONSKI and MARK D. 
SHRIVER
Anthropology, Pennsylvania State University
Human scalp hair is a visible trait that varies both 
within and between populations, and is a potential 
source of forensic information. Mildred Trotter’s 
early twentieth century studies of hair form, 
growth, somatic distribution, racial characteris-
tics, and sex differences provide a foundation for 
understanding differences in hair forms among 
humans. Her studies documented variation in 
hair (color, shape, and size) among human popu-
lations, but needs to be updated in regards to her 
use of racialized terminology and to focus on 
intraindividual variation. Here we report on new 
morphological research of intra-individual, intra-
group, and inter-group variation in human scalp 
hair form and microstructure using hairs from 
the Trotter Collection. Using current microscop-
ical and image-analysis methods we were able 
to update the quantitative measurements Trotter 
made from hair cross-sections. We examined 
variation in hair size and shape, and the distribu-
tion of pigment-containing melanosomes using 
oil immersion microscopy (1000x magnification), 
ImageJ, and QGIS. 60 hair samples representing 
25 populations were cross-sectioned and area 
and ellipticity calculations were compared to 
Trotter’s data. Mapping the distribution of mela-
nosomes revealed variability in distribution and 
percent of area occupied by the organelles. 
Variation in these parameters was greater within 
single individuals than between individuals or 
groups. Hair shape did not distinguish hairs 
well by geographic ancestry, and was found to 
be more continuously distributed across popu-
lations. These findings support the elimination 
of typological racial identifiers in classificatory 
and forensic contexts, and supports the need 
for additional research on the effects of genetic 
admixture on hair traits.
This research has been funded by a National Science 
Foundation grant (award 1453571) – “Variation in human 
hair morphology within and among human populations”
Morphological integration in macaque 
limb development: implications for under-
standing human development
LUCI ANN P. KOHN1, BRYAN RICCI1, JEAN E. 
TURNQUIST2, MATTHEW J. KESSLER3 and JOHN 
D. BERARD4
1Biological Sciences, Southern Illinois University 
Edwardsville, 2Caribbean Primate Research Center, 
University of Puerto Rico, 3Office of Laboratory 
Animal Resources, West Virginia University, 
4Veteran's Administration, Veteran's Administration
Primate limbs perform a variety of functions, and 
normal development of their functional compo-
nents is necessary for their function. Genetic 
and environmental developmental factors influ-
ence limb form, the coordination of dimensions 
between serial limb elements, and coordination 
of homologous components between upper and 
lower limbs. Morphological integration, or the 
association between functionally or developmen-
tally related structures, provides insights into limb 
development and evolution. This study examines 
morphological integration within- and between 
limb elements in rhesus macaques (Macaca 
mulatta) through the growth period and in adult 
limb. We expect that traits influenced by common 
functional or developmental factors will be more 
